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SPECIFICATION 

1. Title of the Invention 

MANUFACTUR I GN METHOD FOR DISPLAY DEVICE 

2. Claim 

With respect to a display device equipped with a display part and 
a driving circuit part on the same transparent substrate, a display device 
manufacturing method characterized by forming conductor wirings by forming 
a film on a transparent substrate by doping a metal oxide with a noble 
metal , by forming a wiring pattern by patterning the film, and by subjecting 
the wiring pattern of only the driving circuit part to electroless plating. 

3. Detailed Explanation of the Invention 
[Industrial Field of Application] 

The present invention relates to a manufacturing method for display 
devices, specifically to a manufacturing method for flat displays that 
are equipped with a display part and a driving circuit part on the same 
transparent substrate . 
[Related Art] 

In terms of a flat display equipped with a display part and a driving 
circuit part on the same transparent substrate, electroless plating is 
often carried out in order to form a conductor from a thin film on a driving 
circuit part obtained by patterning a transparent conductive film on a 
transparent substrate . 

In the following, an electroless plating method commonly employed 
will be explained. It is impossible to directly perform electroless Ni 
plating on a driving circuit part that was formed by patterning a 



2 



transparent conductive film of ITO (indium tin oxide) or the like on a 
transparent substrate. Therefore, the process illustrated in Fig. 4 is 
carried out. In other words, after degreasing (Step 401) and conditioning 
(Step 402) the transparent conductive film patterned on a transparent 
substrate, sensitizing, in which SnCl2 becomes attached, is carried out 
(Step 4 03) . Furthermore, activating, in which Pd becomes* deposited on 
the transparent conductive film through reaction, is carried out (Step 
404) . Next, electroless Ni plating (Step 405) is carried out by using 
this Pd as the nucleus. By then executing drying (Step 406) , an Ni thin 
film becomes formed on the patterned transparent conductive film. 
[Problems that the Invention is to Solve] 

However, according to the above-described electroless Ni plating 
method, it takes a long time for the Pd nucleus to be formed on the patterned 
transparent conductive film. Moreover, selective formation of a Pd nucleus 
on the transparent conductive film involves many unstable factors, such 
as the management of the bath for the treatment solution, rinsing, etc. 
Moreover, Ni becomes deposited abnormally even on the transparent 
substrate, and there is a problem in that it short circuits the pattern 
of the driving circuit part. 
[Means for Solving the Problem] 

In order to solve such a problem, the present invention forms 
conductor wirings by forming a film on a transparent substrate by doping 
a metal oxide with a noble metal, by forming a wiring pattern by patterning 
the film, and by subjecting the wiring pattern of only the driving circuit 
part to electroless plating. 
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[Operation of the Invention] 

According to the present invention, a catalytic nucleus becomes 
generated by doping a metal oxide with a noble metal, and a conductor 
wiring can be selectively and surely formed on only a wiring pattern by 
means of electroless plating. 

[Embodiment of the Invention] 

Figure 1 is a cross-sectional drawing that illustrates the structure 
of a display device which is for explaining one embodiment of the display 
device manufacturing method of the present invention. In the same figure, 
a common electrode [2a] and wiring patterns, [2b] ~ [2d] , that consist 
of a transparent conductive film are formed from a display part [I] to 
a driving circuit part [II] on a transparent substrate [1] composed of 
a transparent glass plate. The light transmissivity of the glass substrate 
having the formation of the transparent conductive film needs to be at 
least 80%. In this case, these common electrode [2a] and wiring patterns, 

[2b] - [2d] , are formed by doping an oxide, such as ITO, Sn0 2 , ln 2 0 3 , or 
ZnO, with a small amount of a noble metal, such as Pd, Au, Ag, or Pt, 
and by sputtering it onto the transparent substrate [1] or by carrying 
out electron beam evaporation, and the display part [I] and the driving 
circuit part [II] are provided with predetermined patterns by means of 
photolithography. Moreover, the wiring patterns, [2b] ~ [2d] , that form 
the driving circuit part [II] of the transparent substrate [1] and that 
consists of the transparent conductive film have formed on them an 
electroless nickel plated layer [3] , which forms conductor wirings, [4a] , 

[4b] , and [4c] . An IC chip [5] and a chip component [6] are packaged between 
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these conductor wirings, [4a] , [4b] , and [4c] , in an electrically connected 
manner by means of soldering. Incidentally, a liquid-crystal oriented 
film [7] is formed on the common electrode [2a] , which consists of the 
transparent conductive film of the display part [I] side, and an electrode 
substrate [10] , in which a display electrode [9] and a liquid-crystal 
oriented film [8] are formed on the opposing face of a front substrate 
[8] that consists of a translucent glass plate, is adhered by a sealing 
member [11] and is disposed in an opposing manner. A TN crystal liquid 
[12], for example, is sealed between these opposing components. 

For this structure, the conductor wirings, [4a] , [4b] , and [4c] , 
are formed on the driving circuit part [II] of the transparent substrate 
[1] by first forming the transparent conductive film [2] on the transparent 
substrate [1] by doping a metal oxide, such as ITO, Sn0 2 , ln 2 0 2 , or ZnO, 
with a small amount of a noble metal, such as Pd, Au, Ag, or Pt, by means 
of sputtering or the electron beam evaporation method and by then forming 
the common electrode [2a] and the wiring patterns, [2b] ~ [2d], by carrying 
out, for example, etching. In this case, the wiring patterns, [2b] - [2d] , 
are formed as microscopic patterns that have wiring widths of about 2 0 
through 3 0pm. Next, as indicated in the flow chart of Fig. 2, the 
transparent substrate [1] having the formations of these common electrode 
[2a] and wiring patterns, [2b] ~ [2d], is degreased (Step 201) for 3 minutes 
at about 50 °C by using, for example, an ITO cleaner (made by Okuno Chemical 
Industries Co. , Ltd. ) , is rinsed with water, and then becomes conditioned 
(Step 2 02) by being immersed in, for example, a 1% sulfuric acid solution 
for about 1.5 minutes at room temperature. Then, after being rinsed with 
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water, the display part [I] side on the transparent substrate [1] becomes 
masked, and an electroless nickel plating layer [3] that is about 2\im 
in thickness is formed on the wiring patterns, [2b] ~ [2d] , of the driving 
circuit part [II] side by performing electroless nickel plating (Step 
203) with, for example, Ni-B-series ITO-70 (made by Okuno Chemical 
Industries Co., Ltd.) at 83 °C or Ni-B-series SS-55-1 (made by Okuno 
Chemical Industries Co., Ltd.) at 63 °C (made by Japan Kanigen Co., Ltd.) . 
Then, after being rinsed with water and then dried (Step 204) , it becomes 
completed by having formed on it the conductor wirings, [4a] , [4b] , and 
[4c] . 

According to this method of forming the conductor wirings, [4a] - 
[4c] , the wiring patterns, [2b] ~ [2d] , consisting of the transparent 
conductive film are formed on the transparent substrate [1] by doping 
the metal oxide with a small amount of a noble metal, and the electroless 
nickel plating layer [3] is then formed on these wiring patterns, [2b] 
- [2d] . By this, the noble metal that the wiring patterns, [2b] - [2d] , 
are doped with acts as a catalytic nucleus, allowing the electroless nickel 
plating layer [3] to be formed selectively and surely on only the wiring 
patterns, [2b] ~ [2d] , by means of electroless nickel plating. Therefore, 
it can be formed at microscopic line pitches that do not cause short circuit 
between the mutual ly- ad j acent conductor wirings, [4a] , [4b] , and [4c] , 
and can also be formed in a simple process. 

Furthermore, according to this method of forming the conductor 
wirings, [4a] ~ [4c] , it is possible to dispose the display part [1] at 
the center of the transparent substrate and to package multiple IC chips 
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[5] and chip components [6] around it. Also, by sealing at least one portion 
by means of an insulating resin [13] , it becomes possible to realize a 
flat display in which the display part [I] and the driving circuit part 
are integrally formed on the same substrate. 

Moreover, a case in which a liquid-crystal display device is the display 
device was explained in the above -described embodiment, but the present 
invention is not limited to this and can also be applied to flat displays 
such as a PDD (plasma display) , ECD (electrochromic display) , and EL 
(electroluminescence) . 
[Effects of the Invention] 

As explained earlier, according to the present invention, the 
conductor wirings of the driving circuit part formed on the transparent 
substrate are obtained by forming a film by doping a metal oxide with 
a noble metal, by patterning it, and by then subjecting it to electroless 
plating. Therefore, superb effects can be achieved in that the conductor 
wirings can be formed selectively and surely at microscopic line pitches 
in a simple process. 

4. Brief Explanation of the Drawings 

Figure 1 is a cross- sectional drawing of the essential part of a 
display device that is for explaining one embodiment of the display device 
manufacturing method of the present invention, Figure 2 is a flow chart 
of the manufacturing process thereof, Figure 3 is a perspective drawing 
showing the structure of a flat display, and Figure 4 is a flow chart 
of a conventional manufacturing method. 
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[1] = transparent substrate; [2a] = common electrode; [2b] , [2c] , [2d] 
= wiring pattern; [3] = electroless nickel plating layer; [4a] , [4b] , [4c] 
= conductor wiring; [5] = IC chip; [6] = chip component; [7] = 
liquid-crystal oriented film; [8] = front substrate; [9] = display 
electrode; [10] = electrode substrate; [11] = sealing member; [12] = TN 
liquid crystal; [13] = insulating resin. 



Figure 1 
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Figure 2 



Figure 4 
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Key: 201, 401) degreasing; 202, 402) conditioning; 203, 405 ) electroless 
plating; 204 , 406) drying; 403) sensitizing; 404) activating; a) rinsing. 

Figure 3 
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